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Preface 

This technology demonstration was conducted for Headquarters, Department of 
the Army under Program Element (PE) 063728A, “Environmental Technology 
Demonstration”; Project 002, “Environmental Compliance Technology”; Work 
Unit CF-M B101, “Cost Effective Technologies to Reduce, Characterize, Dispose, 
or Reuse Sources of Lead Hazards.”  Bryan Nix, ACS(IM)-FDF, was the technical 
monitor. 

The work was performed by the Materials and Structures Branch (CF-M) of the 
Facilities Division (CF), Construction Engineering Research Laboratory (CERL).  
The Principal Investigator was Dr. Ashok Kumar.  The technical editor was 
Linda L. Wheatley, Information Technology Laboratory – Champaign.  Martin J. 
Savoie is Chief, CEERD-CF-M, and L. Michael Golish is Chief, CEERD-CF.  The 
Technical Director of the Installation Operations Business Area is Gary W. 
Schanche (CV-T), and the Director of CERL is Dr. Alan W. Moore. 

CERL is an element of the U.S. Army Engineer Research and Development Cen-
ter (ERDC), U.S. Army Corps of Engineers.  The ERDC Commander and Execu-
tive Director is COL John W. Morris III, EN, and the Director is Dr. James R. 
Houston. 
 
 

DISCLAIMER:  The contents of this report are not to be used for advertising, publication, or promotional 
purposes.  Citation of trade names does not constitute an official endorsement or approval of the use of such 
commercial products.  All product names and trademarks cited are the property of their respective owners.  
The findings of this report are not to be construed as an official Department of the Army position unless so 
designated by other authorized documents. 
DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED.  DO NOT RETURN IT TO THE ORIGINATOR. 
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1 Introduction 

Background 

Before the dangers of lead and asbestos in the environment were fully under-
stood, lead-based paints (LBPs) and asbestos were commonly used building ma-
terials.  Now that the dangers are recognized, the Army finds itself with many 
structures containing lead and asbestos coatings or materials.  Family housing, 
child development centers, and schools present a particular problem since young 
children are more sensitive to lead poisoning than adults.  U.S. Environmental 
Protection Agency (EPA) and U.S. Department of Housing and Urban Develop-
ment (HUD) rules require identification of lead hazards in paint, dust, and soil.  
When lead hazards are found, action must be taken to manage or remove them. 

The Residential Lead-Based Paint Hazard Reduction Act of 1992, often referred 
to as Title X (read as Title Ten), requires disclosure of known lead hazards in 
housing built before 1978.  Section 1017 of Title X required HUD to develop 
guidelines for lead hazard identification and control.  HUD published Guidelines 
for the Evaluation and Control of Lead-Based Paint Hazards in Housing (1995) 
to meet this requirement.  The 1995 guidelines replaced the 1990 publication 
Lead-Based Paint: Interim Guidelines for Hazard Identification and Abatement 
in Public and Indian Housing. 

The U.S. Army is required to follow these rules and guidelines and has issued 
Army Regulation (AR) 420-70, Facilities Engineering, Building and Structures.  
The AR requires the public works departments of each facility to comply with all 
Federal and state environmental regulations. 

The former U.S. Army Center for Public Works published Public Works Techni-
cal Bulletin (PWTB) 420-70-2, Installation Lead Hazard Management to provide 
technical guidance to Army personnel who operate and maintain Army facilities.  
PWTB 420-70-2 assists in identifying and controlling hazards from lead-
contaminated paint, dust, and soil, and from other sources in facilities con-
structed before 1978.  It stresses a program of risk assessment, ongoing monitor-
ing, interim controls, and abatement.  The PWTB also contains guidelines for an 
installation-wide Lead Hazard Management Plan.  The plan should contain all 



8 ERDC/CERL SR-03-1 

 

the information about lead hazards and the proposed plans and methods of con-
trol and priorities for abatement of LBP. 

Asbestos is a naturally occurring mineral mined from the earth.  Commercial use 
of asbestos began in the early 1900s.  It has been used in many building materi-
als for its many beneficial characteristics such as resistance to heat, fire, and 
chemical corrosion.  It is also a flexible, durable, and strong material.  Asbestos 
has been used to reinforce many types of building materials such as plaster, dry 
wall, ceiling tiles, floor tiles, mastics, and many others.  However, serious ad-
verse health effects have been linked to exposure to this naturally occurring 
mineral.  When asbestos fibers become airborne and are inhaled, there is an in-
creased risk of asbestos-related diseases including asbestosis (scarring of the 
lungs), mesothelioma (cancer of the chest and abdominal lining), lung cancer, 
and cancer of the gastrointestinal tract.   

To address the hazards of asbestos exposure, Congress enacted the Asbestos 
Hazard Emergency Response Act (AHERA) on 22 October 1986.  AHERA man-
dated a regulatory program for addressing asbestos issues in public schools.  On 
28 November 1990, Congress passed the Asbestos Schools Hazard Abatement 
Reauthorization Act (ASHARA).  This act amended AHERA by extending many 
of the training and accreditation requirements to persons performing asbestos 
work in public and commercial facilities.  AR 420-70 also addresses the control 
and removal of asbestos in Army facilities.  PWTB 420-70-8, Installation Asbes-
tos Management Program, provides technical guidance to Army personnel in 
managing asbestos-containing materials.  The PWTB also contains guidelines for 
manage-in-place plans, abatement, and an Asbestos Hazard Management Plan. 

Separate from AHERA and ASHARA, the Occupational Safety and Health Ad-
ministration (OSHA) mandates the control of employee exposure to airborne as-
bestos fibers and specifies training requirements for employees working with as-
bestos-containing materials or presumed asbestos-containing materials.  For 
these reasons, managing asbestos and asbestos hazards is either directly or indi-
rectly required. 

Tracking the details of an effective lead and asbestos hazard management pro-
gram can present a formidable task, even for a relatively small number of build-
ings.  A computer database program is ideally suited to this task. 

The Hazardous Asbestos and Lead Optimal (HALO) Management Program is 
derived from an old disk operating system (DOS)-based program written in 
DBase that the Navy developed for lead paint and asbestos data.  The Army en-
tered into an agreement to upgrade and modify the old program into a Microsoft® 
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(MS) Windows-based modern database program.  The initial plans were to de-
velop the system for lead paint surveys and risk assessments.  The system would 
generate Lead Hazard Management Plans from the data as required by AR 420-
70, Buildings and Structures, and in the format presented in PWTB 420-70-2.  
The program would also generate The Title X Lead Disclosure Form for tenants 
of Army housing.  The data presented in this form would be taken from the pro-
gram’s data tables automatically so that any and all changes would be reflected 
every time the form was generated.  This version of the HALO program (called 
PainterL) was written in MS FoxPro®, a relational database program.  The pro-
gram has subsequently been upgraded from this original version to include ta-
bles for asbestos surveys and software to generate reports from the data.  It was 
made capable of generating the Asbestos Hazards Management Plan from the 
data included in the tables.  The asbestos plan is also required by AR 420-70.  
The plan is designed to contain all the information that is required by PWTB 
420-70-8.  After this upgrade was complete, the program name was changed to 
the present HALO Management Program. 

Several commercially available programs are designed to work with lead hazard 
data, derived mostly from paint inspection protocols.  The HALO system is de-
signed to assist Army personnel in performing lead and asbestos hazard inspec-
tions, tracking data, assessing risk, and selecting appropriate management ac-
tions.  HALO uses regulation-based algorithms to assign risks so that the 
hazards found in family housing and other structures can be properly managed.  
The program serves to: 
• Standardize the collection and analysis of risk assessment data 
• Support the development of installation lead hazard and/or asbestos hazard 

management plans 
• Support the implementation of interim and long-term lead hazard control 

strategies 
• Provide guidance in managing lead and asbestos 
• Generate standard and required reports, notifications, and other information. 

This demonstration included only the lead portion of the HALO program and 
used existing data generated from risk assessments completed for the Eighth 
U.S. Army, Korea Environmental Programs Office by the U.S. Army Center for 
Health Promotion and Preventive Medicine (CHPPM).  Appendix A includes 
points of contact for the demonstration. 



10 ERDC/CERL SR-03-1 

 

Official DoD Requirements 

The U.S. Army Environmental Requirements and Technology Assessments 
(AERTA) requirements are stated in Compliance Category 8, Decontamination of 
Structural Facilities, Army-Wide Prioritized Requirement Statements: A(2.3.k), 
“Removal, Treatment, and Disposal Technologies for Lead-Based Paint (LBP) 
Contamination.” 

Three important federally driven programs related to this requirement are: 
• Prevention of childhood lead poisoning 
• Prevention of over-exposure of workers to lead 
• Characterization and proper disposal of lead-contaminated debris. 

LBP Control and Abatement 

Routine maintenance, interim controls, or abatement of sources of LBP are inef-
ficient and costly and can often result in exposure of children and workers to 
LBP as well as contamination of the environment through improper controls dur-
ing abatement and disposal.  The cost of managing or abating LBP sources is 
prohibitive, especially considering the large stock of older Army facilities, and 
often results in work not being affordable.  For example, one of the commercial 
companies has applied LBP encapsulants to reduce the lead hazards to occu-
pants, at a cost $8-$9 per square foot, for a total cost of $8.7 million. Lead-
contaminated paint, dust, and soil are common in and around Army residential 
properties, child support facilities, and wooden structures constructed prior to 
1978.  In addition, numerous steel structures such as towers, tanks, bridges, 
piers, locks, and dams were constructed using LBP primers and coatings. 

Surface area of steel structures at Army facilities is approximately 50 million 
square feet, with about 80 percent coated with red lead oxide primer.  The Army 
also owns 800 million square feet of nonresidential buildings with an estimated 1 
billion square feet of wall surfaces that contain LBP.  In addition, the Army owns 
95,400 family housing units in the United States and 26,200 units in foreign 
countries.  The average age of these facilities is 36 years; therefore, 90,000 of 
these units, having a total area of about 1 billion square feet, predate 1978 and 
most likely contain some LBP. 

The removal of LBP from steel structures and buildings is accomplished through 
a variety of methods.  The two most common methods are chemical stripping and 
abrasive blasting.  The waste generated from these operations is often hazardous 
due to the toxicity and leaching characteristics of lead.  Currently used technolo-
gies result in emission of hazardous lead dust. Environmental contamination by 
fugitive dust emissions is regulated under the Clean Air Act (CAA) and Clean 
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Water Act (CWA) and their amendments, while the Resource Conservation and 
Recovery Act (RCRA) addresses the proper disposal of lead-bearing wastes.  In 
addition, chemical strippers also introduce chemicals such as trichloroethylene, 
phenol, xylene, methylene chloride, and methyl ethyl ketone, which are consid-
ered hazardous wastes under RCRA. 

The Army needs cost-effective technologies to control or abate sources of lead ex-
posure and contamination as well as to safely remove, characterize, handle, 
store, transport, and dispose of LBP-contaminated debris.  This need is highly 
important with building transfer under Base Realignment and Closure (BRAC) 
or when Army personnel move into new quarters (i.e., testing for LBP may be 
requested). 

In addition, the Army needs a standard methodology for fast assessment tech-
niques, a standard methodology for managing LBP in place, and environmen-
tally safe and cost-effective removal and disposal techniques for LBP contamina-
tion.  This is especially true for high volume/low toxicity debris, which fails the 
Toxicity Characteristic Leaching Procedure (TCLP) for lead. 

This work also supports compliance with existing and proposed Federal envi-
ronmental and housing regulations as well as Army safety and health regula-
tions that are listed in the References.  In addition, it also supports compliance 
with state and local requirements, which are often more stringent than Federal 
requirements. 

How Requirements Were Addressed 

This project addressed some of the DoD requirements by demonstrating a pro-
gram that collects LBP data from risk assessments or paint surveys and gener-
ates the required Lead Hazard Management Plan and the Title X Lead Disclo-
sure form for residential housing.  The program is projected to reduce time and 
the amount of paperwork required for compliance with all the rules and to allow 
the user to produce the Army-required management plans for each installation.  
The plans can be inexpensively regenerated every time the data are updated. 

Objective 

The objective of this demonstration was to show the capabilities of a database 
system that would reduce the paperwork and storage requirements for survey 
reports and management plans required under Title X and mandated by AR 420-
70.  Data from a previous survey would be uploaded into the data tables, and the 
reports would be generated using this data. 
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Regulatory Issues 

The Residential Lead-Based Paint Hazard Reduction Act of 1992 (Title X) re-
quires disclosure of known lead hazards in housing built before 1978.  Section 
1017 of Title X required HUD to develop guidelines for lead hazard identification 
and control.  Their Guidelines for the Evaluation and Control of Lead-Based 
Paint Hazards in Housing (1995) meet this requirement.  The 1995 guidelines 
replaced the 1990 publication “Lead-Based Paint: Interim Guidelines for Hazard 
Identification and Abatement in Public and Indian Housing.”  Federal regula-
tions imply that the facilities are the responsibility of the owner from cradle to 
grave.  This includes any environmental hazards that were part of the building 
any time throughout its life. 

In response to AR 420-70, Buildings and Structures, PWTB 420-70-2, Installa-
tion Lead Hazard Management, was published to provide technical guidance to 
Army personnel who operate and maintain Army facilities.  PWTB 420-70-2 as-
sists in identifying and controlling hazards from lead-contaminated paint, dust, 
and soil, and from other sources in facilities constructed before 1978.  It also 
stresses a program of risk assessment, ongoing monitoring, interim controls, and 
abatement.  Any management plans generated by the HALO program have to 
comply with the PWTB, and the disclosure form created from the database must 
comply with the Title X format. 

Previous Testing of the Technology 

The computer program was developed in stages and each stage was put through 
rigorous testing at the developer’s site.  As part of the development the program 
had data entered and reports written from the data multiple times to check the 
accuracy and consistency of the reports.  The LBP portion of the program (at that 
time known as PAINTERL) was beta tested at Carlisle Barracks, PA.  Data from 
the installation had been entered into the tables and reports generated by the 
environmental office of the Directorate of Public Works (DPW).  The asbestos 
portion of the program was added, and the developer ran extensive tests on the 
data entry and report writing capability.  The asbestos portion has been beta 
tested at DPW sites of the Eighth U. S. Army, Korea.  Finally, when the data en-
try sheets were modified, the system was again extensively tested at the devel-
oper’s site.  Any and all software bugs that were located in the program during 
the testing were noted and subsequently repaired. 
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2 Technology Description 

Description 

The HALO Management Program is a relational database created with a series 
of linked tables that archive risk assessment data, paint surveys, asbestos sur-
veys, training data, and worker exposures.  The structure of the database con-
tains tables for installation information, building information (including physical 
condition), soil lead samples, both composite and single lead dust samples, both 
composite and single paint chip samples, lead risk assessment factors, asbestos 
data, and the action levels for lead and asbestos (Figure 1).  The data are entered 
into the system on several data pages.  The reports are generated using tem-
plates and the data from the tables. 

 
Figure 1.  Welcome screen from the HALO program. 
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When decisions are to be made about the lead levels in various samples tested, 
the program uses the action level table to make the comparison.  The HALO pro-
gram comes preprogrammed with the EPA and HUD action levels.  The levels 
can be changed if the local authority has more protective standards than re-
quired by Federal standards.  When the reports are generated following the up-
date, then the new action levels will be used for the decision process. 

The HALO program uses the data stored in its tables to complete the reports.  It 
can generate the Lead Hazard Management Plan, the Asbestos Hazard Man-
agement Plan, the Title X Disclosure Form for tenants, a priority ranking report 
for asbestos, and a building/floor plan report.  It is also capable of printing out 
any of the data pages used throughout the program.  The program allows the 
data tables to be remote from the desktop or laptop computer (such as on a local 
area network drive) and has two levels of access to the data tables.  The first 
level allows the user to access the data and print reports.  The next level of ac-
cess allows the user to modify the tables by adding data from further surveys, 
training, and abatement activities.  Figures 1 through 7 show several of the 
screens from the HALO Management Program.  These screens are used to enter 
data into the tables.  They have drop-down menus and popup description bars for 
many fields. 

 
Figure 2.  Data Management page from the HALO program. 
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Figure 3.  Dust Data entry sheet from the HALO program. 

 
Figure 4.  Paint Data entry sheet from the HALO program. 
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Figure 5.  Soil Data entry sheet from the HALO program. 

 
Figure 6.  The Reports page from the HALO program. 
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Figure 7.  Action Level page from the HALO program. 

The program runs under the MS Windows 95®, 98®, ME®, NT®, or 2000® operat-
ing systems.  The hardware requirements are similar to those that are needed to 
run the operating system.  Requirements include a Pentium-class processor, 
16 megabytes (MB) of random access memory (RAM) and 10 MB of hard disk 
space for the program and unpopulated data tables.  Additional hard disk space 
will be required as the data tables are populated with data.  A mouse is required 
since some user actions do not have keyboard equivalents.  The program will run 
on portable computers as well as on desktop computers. 

Due to the large amount of information on the form screens, the display mode 
must be set to a minimum resolution of 800 x 600 pixels.  The 640 x 480 pixels 
screen resolution will not show the entire entry form.  The program is also ex-
pecting a 256-color mode for the display, although the program will function in 
16-color mode with degraded appearance.  Most modern desktops and portables 
have the 256-color mode available.  The asbestos and lead guidance documents 
generated by the program use MS Word® version 7 or better commands to format 
the output.   

A printer is required because some reports are sent directly to the printer after 
on-screen preview.  The printer can be either an inkjet or LaserJet style and is 
not limited to specific models. 
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Strengths, Advantages, and Weaknesses 

The HALO Management Program uses relational database tables to store all the 
necessary information and MS FoxPro® to link and relate them as necessary.  
MS FoxPro® has a powerful data engine and the tools necessary to calculate the 
algorithms required to generate the two management plans. 

While the program was originally designed for lead risk assessment data (the 
Army-recommended process), paint inspection information can be stored and 
analyzed as well.  Later upgrades to the program included asbestos data tables.  
The program presents on-screen forms for entry of hazard information to gener-
ate a comprehensive database.  Then, using regulation-based algorithms, the 
data are used to generate the appropriate hazard management plan.  For exam-
ple, HALO can output a building-specific Title X “Disclosure of Information” 
document with all the lead hazards found and any remedial actions taken.  As-
bestos documents provided in HALO offer guidance for managing asbestos and 
asbestos hazards. 

The data tables could be stored on a drive on the local area network.  These ta-
bles could be viewed by anyone with access to the network drives but only 
changed by someone with administrative access.  In this configuration, the envi-
ronmental office would be responsible for maintaining the data tables, the man-
agement chain could do their own queries, and the housing office could generate 
the required Title X forms from the data. 

A weakness of the program is the number of data entry tables required to ac-
commodate all the data required to process the algorithms for the lead and as-
bestos evaluations.  A modification of the data entry forms reduced the number 
of sheets and reorganized them into a more user-friendly format.  Currently 
there is no search mechanism to allow general searches of the database.  There 
are only specific preprogrammed searches.  A very usable upgrade would be to 
incorporate a universal search capability. 

Factors Influencing Cost and Performance 

Using current practices as the basis of comparison, the generation of the data, 
the compilation of the results, and the generation of the Hazard Management 
Plan take considerable time.  It is proposed that the use of the HALO Manage-
ment Program will only affect the compilation of the data and generation of the 
Plan portions of the process.  Since the data are already in electronic format, the 
data entry portion of the process will take considerably less time than if the data 
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were entered manually.  A simple FoxPro® program can be used to quickly and 
easily append the data to the data tables.  This would be true for any installation 
already having data in electronic form that begins using the HALO Management 
Program.  The compilation of the data for the Lead Hazard Management Plan 
and the actual writing of the plan would take many man-hours to complete, and 
there is always the possibility of errors in the data and the inadvertent omission 
of some pertinent data. 

Data entry is the time consuming part of any data management program.  Con-
tractors who collect the data through risk assessments and inspections have to 
accumulate the data in some format that can be put into the HALO format, 
which could then be appended to the existing database.  Management plans 
could be generated from the new data only or from the whole database at any 
time it is needed.  When the plan is generated, it will include all the current 
data.  Plan generation will take considerably less time with HALO than the 
manual method.  Routine questions about the status of a building can readily be 
answered by querying the database for the address, compared to the manual 
method of searching three-ring binders of information from the whole installa-
tion. 
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3 Site/Facility Description 

Background 

The Eighth U.S. Army has been headquartered in Korea since the cease-fire 
agreement of the Korean conflict.  The peninsula has been divided into four lo-
gistical regions for public works and command concerns.  Area I is the northern 
section along the demilitarized zone (DMZ) from coast to coast.  Area II is Seoul 
and surrounding environs.  Area III is west and south of Seoul.  Area IV is the 
remainder of the peninsula.  The Army has family housing in all but Area I.  
There are approximately 88 installations throughout the peninsula, from fuel 
depots to the garrison headquarters.  All buildings occupied by the U.S. Army 
have been constructed since the early 1950s and, although an extensive building 
program is underway, there are still many earlier buildings remaining.  Since 
South Korea has not banned LBP, there is LBP in most facilities at the Army’s 
installations. 

Site/Facility Characteristics 

No LBP risk assessments or surveys had been done in Korea until the late 
1990s, when the survey was conducted by U.S. Army CHPPM.  The data were 
collected and entered into an MS Excel® spreadsheet.  The survey was confined 
to family housing units at Yongsan Garrison (Area II), Camp Humphreys (Area 
III), and Camps Walker, George, and Hialeah (Area IV).  Family housing com-
prises single-family dwellings, duplexes, quad-plexes, and high-rise apartment 
buildings.  Survey samples were taken from all types of buildings and from the 
soil around the buildings. 
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Figure 8.  Headquarters, U.S. Forces Korea at Yongsan Garrison. 
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4 Demonstration Approach 

Performance Objective 

The objective of this demonstration of the HALO Management Program was to 
show the capability of the HALO program, the input of data, and the generation 
of reports based on that data.  The standard data entry procedures for the pro-
gram were not tested, as all data for this demonstration was in electronic format. 

Physical Setup and Operation 

The data were produced by a lead paint risk assessment conducted on U.S. Army 
family housing units in three of the logistical Areas in South Korea.  The data 
were entered on an MS Excel® spreadsheet and forwarded to the Engineer Re-
search and Development Center’s Construction Engineering Research Labora-
tory (ERDC/CERL) for use in the demonstration.  The spreadsheet contained all 
the pertinent data for the program.  The data were converted to a DBF file, 
which was appended to the HALO data tables using a conversion program writ-
ten specifically for the data set.  The data tables were verified and the program 
was run.  Various tests of the program were run to check out the report genera-
tion capability, including the Title X Disclosure Form and the Lead Hazard Man-
agement Plan. 

Table 1.  Principle equipment used. 
Equipment Type or Model Purpose 
Desk top computer Gateway E-4200 Run program and upload data 
Printer HP LaserJet 5 Print reports 

Sampling Procedures 

The data were uploaded into the HALO data tables, and it was confirmed that 
they were usable by the program.  The data in the tables were quality checked 
for accuracy and completeness after the upload procedure.  Several of the Title X 
disclosure forms were run and compared with the data contained in both the ta-
bles and the original Excel® spreadsheet.  The Lead Hazard Management Plan 
was then run and its data checked for completeness and accuracy in the printed 
report. 
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Analytical Procedures 

No analytical procedures were required for this demonstration.  However, the 
data generated by the risk assessment was from lead analysis of dust from win-
dowsills and floors, from paint chips, and from soil samples around the buildings.  
The risk assessments were completed in accordance with standard protocols as 
defined by EPA and HUD.  The chemical analysis of the samples was done in ac-
cordance with the American Society for Testing and Materials (ASTM) specifica-
tions.  The dust samples were tested according to ASTM E1644, Standard Prac-
tice for Hot Plate Digestion of Dust Wipe Samples for the Determination of Lead, 
and ASTM E1613, Standard Test Method for Determination of Lead by Induc-
tively Coupled Plasma Atomic Emission Spectroscopy, Flame Atomic Absorption 
Spectroscopy, or Graphite Furnace Atomic Absorption Spectroscopy Techniques.  
The paint samples were tested according to ASTM E1645, Standard Practice for 
Preparation of Dried Paint Samples by Hotplate or Microwave Digestion for 
Subsequent Lead Analysis and ASTM E1613.  The soil samples were tested ac-
cording to ASTM E1726, Standard Practice for Preparation of Soil Samples by 
Hotplate Digestion for Subsequent Lead Analysis and ASTM E1613.  All proce-
dures were performed by a certified laboratory. 
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5 Performance Assessment 

Performance Data 

The performance of the program was determined by the accuracy of the data con-
tained in the management plans and Title X disclosure forms.  The data con-
tained in these documents were checked against each data table generated.  
Since there were three data sets for the three logistical areas of the Republic of 
Korea, disclosure forms and management plans were generated for each (Areas 
II, III, and IV).  Appendix B contains a copy of one of the Title X disclosure forms 
that was generated for Area III.  Appendix C contains the Lead Hazard Man-
agement Plan for Area III. 

Data Assessment 

The data were provided by U.S. Army CHPPM from their survey and risk as-
sessment of Areas II, III, and IV.  The accuracy of the original data as received 
was assumed.  The data were uploaded into HALO and checked against the 
original Excel® spreadsheet.  The data in the generated documents (Title X Dis-
closure Forms and the Management Plan) were compared to the original data as 
received.  The HALO tables developed when the data were uploaded from the 
Excel® spreadsheet were correct and contained all the information from the 
spreadsheet. 

Technology Comparison 

The technology of this program was compared to other programs available when 
the program was first developed.  The HALO program was designed to fit specific 
Army and Navy needs for data collection and assessment.  The original Data 
Management Program (DATAMAN) was developed from the Navy program for 
storing lead and asbestos data.  This program was created in the DOS environ-
ment and did not generate any reports that were considered critical to the Army. 
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Another program available at the time of the HALO program development was 
called pcV3, which was developed using the FoxPro® database program and was 
created to aid Facility, Asbestos Program Managers, Lead Program Managers, 
and System Managers of the Air Force track lead and asbestos data.  The pro-
gram is a “tool capable of quickly identifying potential lead-based paint and as-
bestos hazards relative to a particular site at a plant, within a building, and for a 
designated space and material” (pcV3 User’s Manual, Golson Corp., Oakland, 
CA).  The program was created primarily for asbestos hazard management and 
does not generate any forms required by law or regulation. 

Other programs have been developed for individual installations.  One was de-
veloped for Fort Lewis, WA by a consultant from Hart Crowser, Inc.  This data-
base system is based on MS Access and allows the managers to log data for fa-
cilities, asbestos, LBP, underground storage tanks, and other environmental 
information.  The program is used to manage maintenance and repair activity, 
remodeling, or demolition projects.  It allows creation of work orders whenever 
lead or asbestos is involved in the project.  It does not, however, generate any of 
the documents required by law or regulation. 
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6 Cost Assessment 

Cost Performance 

The costs associated with using the HALO program, as with any database pro-
gram, are for time required to enter data, which includes the original data and 
the follow-on surveys and assessments.  Generating documents can be done at 
any time and will include any data that is already in the program.  This demon-
stration included the conversion of electronic data from an MS Excel® spread-
sheet to the data tables of HALO, the generation of Title X disclosure forms from 
the data, and the generation of the Lead Hazard Management Plan outlined in 
PWTB 420-70-2 for each of the three logistical regions (Areas II, III, and IV) in 
Korea.  Table 2 summarizes the costs incurred for this demonstration. 

Table 2.  Costs to operate the HALO Management Program for this demonstration. 

Startup  
O&M (Surface Preparation 
and Repainting)  Demobilization  

Activity Cost ($) Activity Cost ($) Activity Cost ($) 
Prepare Data  
($25/hr x 3) 

75.00 Run Disclosure Forms  
($25/hr x 0.1) 

2.50 N/A 0

Append Data  
($25/hr x 0.5) 

12.50 Run Management Plan  
($25/hr x 0.4) 

10.00 N/A 0

Labor Subtotal 87.50  12.50  0
     
Consumable parts 
for equipment 

0 Utilities 0 N/A 0

     
Materials Subtotal 0  0  0
     
Overhead 42.85  6.15 N/A 0
     
Total 130.35  18.65  0
Cost/Report    149.00 
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Cost Comparisons to Conventional and Other Technologies 

As with any database program, the data entry and maintenance of the data can 
be very time consuming.  If the data is in electronic form other than HALO, a 
short upload program can be written to append the data to the HALO tables.  
The data can be in .DBF or comma delimited format and easily appended.  The 
data tables automatically set up the proper cross-reference protocols so that the 
tables are properly linked to access the new data. 

If the data is in the HALO table format, then it can be automatically appended 
by a subroutine already built into the program.  It will take the original tables 
and append the data, while doing a series of checks on the incoming data for con-
sistency and accuracy. 

If the data are in paper format, then a clerk will be required to enter the data 
using the data entry forms of the program.  Once the clerk is accustomed to the 
program’s table entry forms, the data can be quickly entered in the system.  For 
other work, data entry took about 4 hours per 3-inch binder of printed reports. 

The conventional method for generating the disclosure form is to look through 
volumes of data to locate the residence in question, then look through the lead 
paint risk assessment report for that building and copy the information about 
the presence of lead onto a form that the tenants sign.  If it were done at all, it 
would take 1-2 hours to complete the form before the new tenants arrive to sign 
their lease.  Using the HALO program it takes a matter of minutes to complete 
the same task and could be done immediately before the new tenants arrive.  
This would save a clerk (GS-05) conservatively 1 hour of work at a fully bur-
dened cost of $40.96. 

To generate the Lead Hazard Management Plan, an individual or group of indi-
viduals had to gather all the pertinent information and results from the assess-
ments and surveys, compile the data into a usable form, analyze the data, gener-
ate a priority ranking for each building surveyed and assessed, and finally write 
the plan according to AR 420-70 as supplemented by PWTB 420-70-2.  This proc-
ess could take more than 3 weeks depending on the extent of the available data 
and the proximity of the storage area.  Using the HALO program, the complete 
report could be compiled, printed, and bound in less than 30 minutes.  Using the 
HALO Management Program would conservatively save 3 weeks work for an 
Environmental Specialist (GS-09), or approximately $8,400. 
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7 Approach to Regulatory Compliance 
and Acceptance 

The Army requires that a lead hazard management plan be generated and used 
to address the presence of lead in Army housing.  The HALO Management Pro-
gram complies with AR 420-70 and the supplemental PWTB 420-70-2 by gener-
ating a lead hazard management plan that follows the prescribed format in the 
technical bulletin. 

The Army, as a matter of policy, follows the requirements of Title X, The Resi-
dential Lead-Based Paint Hazard Reduction Act of 1992.  As part of this Act, 
lead hazard disclosure forms are to be generated at the time a new tenant signs 
a lease for a residence.  The form is to include any and all known lead hazards 
found in the residence.  It is to be signed by both the leasing agent and the ten-
ant.  A copy is given to the tenant, and a copy is kept on file at the leasing 
agent’s office.  The HALO program generates the disclosure form from the data 
tables, filling in the information on lead hazards for the residence being leased. 

The HALO Management Program fulfills these two requirements by quickly gen-
erating the management plans and disclosure forms with the data available in 
the database. 
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8 Technology Implementation 

Department of Defense (DoD) Need 

The DoD has housing at all its major installations, and they are all required to 
follow Title X.  Each branch of the military has its own policy regarding the man-
agement of lead hazards in family housing, childcare facilities, and other child-
occupied facilities.  DoD Schools is required to manage its lead hazards also, but 
it falls under a different chain of command than the DoD Services. 

The Army is changing the way it does the business of installation management 
by creating a centralized management structure for all its installations.  All op-
erations and maintenance (O&M) funding for the installation will be centrally 
managed and distributed.  This is a major change from the traditional command 
structure for facilities.  The installation commander is taken out of the loop and 
installation O&M resources will be prioritized and used on the installation at the 
direction of the future Installation Management Agency. 

Transition to HALO 

The implementation of the HALO Management Program will require several 
things to happen simultaneously.  There must be a strong advocate for the pro-
gram, the users must be convinced that it will help them do their job more effi-
ciently, and there must be some funding to aid the user in implementing the 
program.  Most installations have completed risk assessments of the Child De-
velopment Centers and schools.  They have typically assessed about half of the 
housing units and none of the industrial and office buildings.  The standing up of 
the Installation Management Agency could help in the acceptance and increased 
usage of the HALO Management Program throughout the Army by requiring 
that HALO or a similar program be used to accumulate and store data for LBP 
risk assessments.  Money could also be prioritized to complete the Lead Hazard 
Management Plans required by AR 420-70.  Although installation environmental 
offices are typically underfunded and understaffed, once the HALO program is 
installed and the data tables are updated, maintenance of the data will take very 
little time and reports can be generated in a fraction of the time that has tradi-
tionally been required. 



30 ERDC/CERL SR-03-1 

 

9 Lessons Learned 

With the installation of the HALO Management Program, several items need to 
be addressed.  This is a new program, so there is a learning curve for the user.  
Although pains were taken to make the interface with the user as friendly as 
possible, it still takes time to get used to it.  Within 1 hour, the operators have 
become comfortable with data entry. 

Computers in Korea are generally of older vintage, and many do not have 
enough hard disk space to accommodate the program and data files.  Others 
have old versions of CD-ROM drivers and cannot read the CDs created with the 
newer version of the drivers.  Replacing the old computers with newer models as 
defined in the Description section of Chapter 2 will take care of this concern. 

For most installations, there is no existing organization to the lead and asbestos 
data collected over the years, and this will have to be organized and the data en-
tered into the HALO Management Program.  This process can be done in-house 
or contracted out.  Both of these processes are going to take financing of some 
kind.  The problem with assigning it to in-house personnel is that it would have 
to be an “other duty as assigned” and therefore could take a long time to accom-
plish.  The long wait for complete data in the HALO Management Program 
would reduce the usefulness of the program. 

Maintaining the data in the HALO Management Program will require a person 
to periodically enter the data from new surveys and assessments.  Depending on 
the amount of data accumulated, this task could be done once per week or once 
per month. 

The placement of the data tables on a network server will reduce some of the 
hard-disk burden on the local desktop computer.  It would also make the data 
available to a wider variety of people who need to have access (e.g., DPW manag-
ers and workers, and housing and environmental departments).  The two-level 
security system built into the HALO Management Program would accommodate 
this need very easily.  One level has read-only capability and could be used by 
managers who need to make reports or query the data for some data.  The other 
level has read/write capability for those persons responsible for maintaining the 
database table with current and accurate information. 
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The HALO user’s manual generally includes all the information about program 
operation (Averbuch, Long, and Kumar 2002).  However, no on-line help is built 
into the program, which makes it a little less convenient to look up questions us-
ers may have about operations in the program. 

Finally, the query capability of the current version of the HALO Management 
Program was observed to be somewhat limited.  Only a few fields are available to 
be queried.  The utility of the program would be greatly enhanced by developing 
a universal query capability for the program to enable allow users to query any 
number of items contained in the data tables. 
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Appendix A: Points of Contact 

U.S. Army Engineer Research and Development Center 
Construction Engineering Research Laboratory 
Champaign, IL  61826 

(217)373-7239 
(217)373-6758 
(217)373-7235 

19th Theater Support Command 
Camp Henry, Korea 

011-82-53-470-8739 
011-82-53-470-8714 

Assistant Chief of Staff for Installation Management 
Alexandria, VA  22315-3800 

(703) 428-6176 

Dewberry and Davis 
Fairfax, VA  22031 

(703)849-0375 

U.S. Army Center for Health Promotion and Preventive 
Medicine 

Aberdeen Proving Ground, MD  21010 

(410)436-3118 
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Appendix B: Title X Disclosure Form 
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Appendix C: Lead Hazard Management 
Plan, Eighth U.S. Army, Korea, 
Area III, Camp Humphreys 
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